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PART I 

Purpose and Scope of Study 



One of the functions of the Educational Facilities Lab- 
oratories, Incorporated, is to develop a fund of informa- 
tion which may be drawn upon by educational institutions 
attempting to improve operating efficiency or to develop 
new facilities which will yield a maximum return for a 
minimum investment. 

American higher education is confronted with an 
unprecedented challenge. Facilities must be developed 
capable of handling, by 1970, perhaps 100 % more stu- 
dents than are now accommodated in our colleges and 
universities. Schools will have to operate more intensively 
and efficiently and more students will have to be accom- 
modated in existing classrooms and laboratories. Billions 
of dollars of new construction will also be necessary. 

A larger percentage of greater numbers of high school 
graduates will make application for college in future 
years. More students will come from middle and lower 
income families. Of necessity, or by preference, more 
will live at home and commute for full-time or part- 
time study. 

With the population of the United States increasingly 
concentrated in metropolitan complexes, urban colleges 
and universities will have to carry an even heavier 
responsibility than now. 

Aware of these trends, officers of the Educational 
Facilities Laboratories, Inc., felt that a study of higher 
education in a typical urban center would be rewarding. 
After a review of the situation in Greater Philadelphia, 
it was decided that a detailed case study of the problems 
and challenges of operating and expanding faced by 
one institution, Drexel Institute of Technology, would 
permit the development of information useful to a wide 
variety of urban institutions of higher education through- 
out the country. 

CHARACTERISTICS OF 

DREXEL INSTITUTE OF TECHNOLOGY 1 

Drexel is an urban university, centrally located, read- 
ily accessible by public and private transportation, and 
open and in use from early morning until late night 
throughout the year. As is the situation in many other 
such institutions, intensive, efficient use of the available 
physical plant has made it possible to provide educational 
services at a cost comparatively moderate for scientific 



and technological curricula, and under circumstances 
which permit large numbers of persons to benefit. 

Geographical location has been one of the major fac- 
tors influencing steadily increasing demands upon Drexel: 
by young high school graduates, who of necessity or by 
choice, live at home and commute to school (four-fifths 
of Drexel’s day students and almost 100% of evening 
and graduate students are commuters) ; by young people 
who wish to combine their college education with prac- 
tical experience under Drexel’s program of cooperative 
education or who must, of necessity, earn while they 
learn; by adults, who are ambitious to advance them- 
selves in their industrial employment by studying nights 
for their baccalaureate or master’s degrees in scientific 
and technological fields; and by the several thousand 
companies of the Greater Philadelphia area which are 
increasingly dependent on the Institute’s graduates, 
which collaborate in research activities, and which are 
direct and indirect beneficiaries of the Institute’s educa- 
tional services. 

Over 500 companies participate regularly in the Drexel 
program of cooperative education or are represented by 
their employees in the evening graduate and undergradu- 
ate enrollments. The productivity of Drexel’s cooperative 
students in their places of employment may be taken from 
the more than $4,000,000 earned by 2500 students in their 
assignments in the year 1959-1960. 2 

With the exception of a few courses, the Institute is 
now operating virtually at capacity. Further enrollment 
increases, extensions of existing programs, and intro- 
duction of new and critical curricula and educational 
services can be accomplished only by additions to staff 
and physical plant — this despite the fact that population 



1 Tlic general characteristics of the* Institute and a statement of 
its operating and expansion achievements and problems arc suc- 
cinctly defined in u document entitled “An Interpretive Memo- 
randum for the Senate and House Appropriation Committees of 
the General Assembly of the Commonwealth of Pennsylvania” 
May 1, 1959. This document was reprinted as Volume 11, No. 1, 
Spring, 1959 of the Drexel Institute of Technology Alumni Nctvs 
and is available upon request to the Institute’s Alumni Office. 

2 A detailed study of cooperative education in American colleges 
and universities has been recently completed by the Thomas Alva 
Edison Foundation which bus offices at 8 West 40th Street, New 
York 18, N. Y., and is available to interested institutions through 
that organization. 
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studies indicate that Drexel has not yet begun to serve 
the larger high school graduating classes of students who 
were born during the baby-boom years. 

Expansion Problems 

Drexel’s expansion problems are' typically those of 
many urban universities. While a central location has 
been, and will increasingly be, a major factor in the 
steadily increasing demand for Drexel’s educational ser- 
vices, it has also posed major problems inhibiting expan- 
sion. Land adjacent the present facilities is intensively 
used and expensive. Drexel’s endowment, small in com- 
parison with other institutions serving the same number 
of students (some 8000 per year), is so restricted that 
no substantial sums can be released for purchases of 
land or development of plant. Of necessity, additional 
capital for development purposes has been sought, and 
with some measure of success, through appeals to indus- 
try, foundations, alumni, and the general public. During 
the past 18 months, for the first time in the 69 year 
history of the Institute, assistance from the Common- 
wealth of Pennsylvania has also been sought and obtained 
in modest amounts, both for operating and capital pur- 
poses. However, it has become increasingly clear that 
the rate at which capital funds can be accumulated for 
physical expansion makes it imperative that the trustees 
use available capital with the utmost care and foresight 
if projected demands for educational services are to be 
met. 




DrexeVs facilities are never idle. After the full- time day students 
leave, their places are taken in classrooms and laboratories by evening 
part-time graduate and undergraduate students. 



Expansion Plans Based on Studies by Consultants 

All expansion plans undertaken to date have been 
predicated on objective studies by outside consultants. In 
1955 the Drexel trustees authorized the firm of Alderson _ 
& Sessions, Management Consultants, to undertake a com- 
prehensive survey of the “markets” for the Institute’s 
services, namely, the primary or student market and 
the market for graduates — the secondary market. The 
study completed in 1956 revealed that if Drexel merely 
maintains its present relationship to the educational 
markets of the Delaware Valley, it will have to serve 
a minimum of 85% more students by 1970. It also 
revealed that if Drexel supplies its present share of the 
professional personnel to be required, the demand for 
Drexel graduates will be 87% higher by 1970. 

In 1957, the trustees authorized an area study by a 
firm of city planners, Cooper, Alvare, and Harkins, to 
define the land areas most readily available and best 
suited to Drexel’s use and to develop a preliminary plan 
for presentation to the appropriate city and federal 
agencies. 

Efficient management of a compact physical plant in 
which available classrooms and laboratories are used 
intensively with a minimum of down-time can yield 
significant operating economies. This was found to 
be the case at Drexel. Nearly 90% of operational costs 
have been met in the past by income from tuition and 
fees. In the years immediately past, Drexel has made 
successive increases in tuition and fees. Further increases 
will be necessary if current price trends continue and 
the Institute is not able to reduce operating costs or 
increase income from other sources. 

New Challenges for Urban Universities 

Urban institutions like Drexel will be called upon 
to expand and assume their share of increasing numbers 
of students and of collateral educational services and 
research. Basic questions are whether they can improve 
the operating efficiency of their present facilities or, if 
they have already achieved an extremely high degree of 
operating efficiency, whether they cun achieve un evep 
higher level of efficiency in an expanded plant. For 
Drexel, or any comparable institution, higher efficiency 
could meun a reduction in overhead costs which would 
release funds to maintain a faculty of high standing or 
to forestall further substuntiul tuition increases which 
might deprive certain young people of educutionul oppor- 
tunities. 
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Questions to be Answered Through Case Study 

It was decided, after a review of the circumstances 
and problems affecting Drexel and after due considera- 
tion of the service that might be rendered comparable 
institutions, that, using Drexel Institute of Technology as 
a case study, an Educational Facilities Laboratories grant 
should underwrite a detailed professional analysis of 
the following questions: 

1. How can an institution calculate specific space 
requirements which will meet anticipated in- 
creased demand for undergraduate educational 

services? 

2. How can additional space be arranged so as to 
facilitate the continuance or improvement of an 
intensive and efficient utilisation of physical plant? 

3. In face of high land costs , can multiple-story 
buildings be recommended for educational 

purposes? 

4. If capital funds for physical expansion can be 
accumulated only gradually 9 what are the eco- 
nomics of constructing low building units which 
can later be expanded vertically? 

5. If adjacent land is already occupied by com- 
mercial and industrial buildings 9 and if there is an 
urgent need to provide additional educational 
space at the earliest possible date 9 what are the 
considerations that enter into purchasing and 
converting such buildings? 

6 . To what extent should progressive inflation of 
building costs 9 and general prices be taken into 
account in phasing the financing and construction 
of a physical plant adequate to met future needs? 




Basic L-Shaped 
Campus Proposed by 
Cooper, Alvare, and 
Harkins, City 
Planners, in 1957. 

(Area within heavy 
black line represents 
major instructional 
sector of proposed 
campus.) 
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7. What is the most satisfactory and economical 
way of resolving the parking problem of urban 
educational institutions? 

The methods and findings of the ease study of Drexel 
Institute of Technology in respect of the above questions 
are indicated in Part II. Part III suggests the practical 
application of these findings and conclusions to certain 
of Drexel’s expansion projects. 



The basic L-shaped campus plan prepared in 1957 for Drexel Institute 
of Technology by Cooper, Alvare and Harkins, City Planners, is 
shown above . Legend: Then existing structures were: (1) Old Student 
Union Building (abandoned after explosion in 1955, but site consid- 
ered as possible location for Nuclear Engineering Laboratory) : (2) 
Main Buildings — Main, Itandell Hall, Curtis Hall and Alumni Engi- 
neering Laboratories Building} ( 3 ) Basic Science Center; (4) Library 
Center} (5) Van Rensselaer Dormitory for Women} (6) Home Man- 
agement House. Proposed structures are: (7) Classroom and Labora- 
tory Building; (IV Student Activities Center; (9) Classroom Building} 
(10) Basic Science Center Addition ; (11) Classroom Building; (12) 
Classroom Building; (13) Cultural Center; (14) and (15) Physical 
Education Center; (16) Women's Dormitory; (17) Dining Hall; (111) 
and (19) Men's Dormitories. 





PART II 

Methods, Findings, and Conclusions 



Determination of Future Space Requirements 3 

Question 1 : How can an institution calculate 
specific space requirements which will meet anti- 
cipated increased demand for undergraduate edu- 
cational services? 

Objective studies of Drexel’s primary (student) and 
secondary (employer) “markets” conducted by the firm 
of Alderson and Sessions, Management Consultants, had 
indicated that if Drexel were to prepare to accommodate 
only its usual share of the larger numbers of students 
who would seek admission, it would have to plan for 
an 85% increase in enrollment by 1970. In order for 
Drexel to continue to benefit from an intensive and 
economical utilization of space, it was important that 
future construction be predicated on a precise definition 
of the requirements for each kind of space — classrooms, 
lecture rooms, drafting rooms, laboratories, and faculty 
offices. 

A. Method Used to Determ ii e Additional 
Classrooms Needed 

1. Each department head was asked to determine 
what number of students would constitute the most 
economical unit of growth in his particular depart- 
ment. The size of the units varied from department 
to department and from course to course within 
departments. 

2. The Admissions Office was consulted in order 
to determine the probable breakdown by major fields 
of the 85% increase in enrollments projected by the 
Alderson & Sessions study. 

3. A Master Form was developed (Exhibit B ) and 
instructions for its use (Exhibit C) on which was 
listed, by departments, every course taught in Drexel’s 
day colleges. For each course, the following informa- 
tion was shown: number of students in the course, 
Fall Term, 1959; number of sections or groups of 
students in the course; optimum or most desirable 
number of students per section; maximum number 
of students who could be taught in a section; type 
of room required (classroom, lecture room, etc.) ; 



8 See Exhibit A for instructions issued to Deans of Drexel’s several 
colleges. 



number of periods per week; length of the period; 
and time needed to prepare or dismantle demonstra- 
tion rooms. 

4. The next column of the Master Form showed, by 
school or department, the number of additional stu- 
dents who might be expected by 1970. Figures in this 
column, added to enrollments in the Fall of 1959 
gave, by course, the expected total for 1970. A divi- 
sion of this figure by the optimum number of students 
per section revealed the number of sections to be 
accommodated in 1970. 

5. The projected number of sections for 1970 was 
multiplied by the number of hours per section per 
week in order to determine the total room-hours per 
week. 

For classrooms it was assumed that Drexel’s current 
high utilization factor (75%) could be maintained. 
Therefore, it was possible to divide the total room 
hours by 31 to determine the number of classrooms 
required (namely 38) . (See Exhibit D) 

The divisor 31 represented the total number of day- 
time hours between 9:00 and 5:00, Monday through 
Friday, during which classes for instruction could 
be held. 4 

B. Method Used to Determine Additional Laboratories 
and Lecture Rooms Needed 

Because of the specialized nature of laboratories and 
lecture rooms, it was not possible to use the simple 
arithmetic indicated under A 1-5 above. Therefore, 
the laboratory and lecture classes projected for the year 
1970 were actually “scheduled” by hours and days in 
order to project the total additional need for 9 labora- 
tories; 2 large lecture rooms, each seating 200; and 2 
small lecture rooms, each seating 100. Other small lec- 
ture rooms were considered as classrooms. A sample 
of the Schedule Form used for these calculations is 
annexed as Exhibit E. 



* In this connection, ace also page 7 of this Report. The facilities 
available for duy-time use are also used, to capacity, by evening 
graduate und undergraduate students. Separate calculations to 
cover evening requirements were, therefore, considered un- 
necessary. 
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C. Method Used to Determine Additional 
Faculty Offices Needed 

Calculations under heading A 4 above had indicated 
the number of sections. These figurss were given to the 
department heads and they were asked to indicate the 
present size of their teaching staffs and the projected 
size for 1970. (See Exhibit F ) . From these figures, it 
was estimated that 118 more faculty offices would be 
required by 1970. (Exhibit G) 

Summary of Specific Space Requirements 

In summary, the above calculations revealed a need 
for an additional 38 classrooms, 9 laboratories, 2 draw- 
ing rooms, 118 faculty offices, and 1 large lecture room. 
To this had to be added 14,600 sq. ft. for accessory 
educational space such as dark rooms and storage, 8100 
sq. ft. of maintenance space, and 27,100 sq. ft. for cor- 
ridors, stairways, toilet rooms and service areas. In all 
this represented a need for 108,500 sq. ft. of gross build- 
ing area in order to meet the requirements projected for 
1970 for an expanded program of day-time under- 
graduate instruction. This is an increase over existing 
space of 36%. (Exhibit II) 

To this must be added the replacement of space now 
occupied on a temporary basis of 39,770 sq. ft. in the 
Lancaster Avenue Annex, the Woodland Avenue Annex, 
the Mathematics Building, the “A” Annex and the “B” 
Annex. These structures will be demolished or vacated 
in order to make room for the proposed expansion. 
(Exhibit II) 

The estimated total additional square footage required 
checked closely with a projection made for Drexel by 
the firm of Cooper, Alvare, and Harkins, City Planners, 
in connection with the preparation of a document for 
presentation to the City Planning Commission in 1957. 
However, that report attempted no definition of the 
manner in which the estimated total square footage was 
to be broken down into classrooms, laboratories, offices, 
and other uses. 

The method used here to compute those space require- 
ments leaves the Institute with a collection of data which 
has value for a periodic review and reappraisal of this 
problem as well as for consideration of the cost of 
instruction itself. 




Educational capacity is greatly enhanced by the Drexel Plan Co- 
operative Education — under which full-time day students alternate 
terms of on-campus study with terms of paid internships in over 
500 companies and professional offices located in 16 states. 



needed to take care of an 85% increase in full-time 
undergraduate student enrollments. 

Several considerations account for this apparent anom- 
aly. First, Drexel’s intensive and efficient use of space 
had applied primarily to classrooms which are flexible 
and interchangeable between courses. Specialized labora- 
tories are far more restricted and cannot readily be used 
by other departments. This is illustrated by the fact that 
the existing laboratories, most of which are highly 
specialized, will take care of many of the additional stu- 
dent sections. Only 9 laboratories in addition to the 
present 81, 11% more, are required. In contrast, the 
addition of 38 classrooms is a 52% increase. 

Second, the College of Home Economics, which now 
has 7.5% of the day-time student population, can accom- 
modate an enrollment increase with practically no addi- 
tional space except offices for a larger staff. 5 

Third, and most significant, is the fact that, all of 
Drexel’s engineering and science students, most of the 
business administration students, and many of the home 
economics students study under the program of coopera- 
tive education. This means that, after the freshman year, 



An Anomaly Resolvod 

A question was logically raised as to why, if Drexel 
were living up to its reputation of using its space so 
efficiently, only 36% more educational space would be 



'However, to the extent tlmt the College of Home Economics 
depends on departments outside the College to meet instructional 
requirements (English, mathematics, etc.) increases in Home 
Economic enrollments do tend to increase space requirements. 
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most of the day-time undergraduate students spend only 
six months (two quarter terms) on campus each year. 
Since groups of students alternate in industrial and pro- 
fessional assignments, each classroom added can do prac- 
tically double duty. 

ARRANGEMENT OF SPACE TO MAINTAIN 
HIGH UTILIZATION 

Question 2: How can additional space he arranged 
so as to facilitate the continuance or improvement 
of an intensive and efficient utilisation of physical 
plant? 

Analysis of room use made it apparent that the pres- 
ent high utilization of teaching area was due to its com- 
mon use by all departments and the lack of departmental 
proprietary ownership — coupled with central scheduling. 
If these practices are to continue it is necessary that 
new buildings for teaching be located as close as pos- 
sible to the present Main Building, the Basic Science 
Center, and the Library. The spreading of teaching build- 
ings over several city blocks suggested in one proposed 
plan of expansion would seriously impair present effi- 
ciency. 

The typical college campus with scattered buildings of 
specialized use is inefficient in the use of space. Academic 
departments develop a proprietary feeling about the class- 
rooms or other facilities in their building and these 




Intensive utilization of space at Drexcl is accomplished both by cen- 
tral scheduling of .all facilities and by construction of multiple-pur- 
pose rooms. Illustratively, the 200-set\f. Campbell Auditorium in the 
Basic Science Center may be divided into two separate 100-scat 
demonstration-lecture halls by an electrically operated mobile par- 
tition (arrow). Exhibits can be prepared and stored in an adjacent 
room, moved into position on wheeled tables and connected quickly 

to fixed utility outlets. 



rooms may stand empty better than half the time. In 
some instances an individual professor may stake claim 
in a particular room because it is near his office. He may 
not only insist that he teach in no other room but may 
also insist that no one else teach in his room. 

Over the years, there is a wide fluctuation in the popu- 
larity of various disciplines or studies as well as in the 
techniques of teaching. Hence, the building of classroom 
facilities usable by only one department may create un- 
used rooms in one building and a great shortage of 
rooms in another. It is conceded that these separated 
buildings do make a campus more attractive and that 
they may also make it easier to cultivate a potential donor 
when he can have the separate building carry his name. 
On the other hand, interconnected or integrated buildings 
such as those at Massachusetts Institute of Technology 
make it easier to have a central agency effectively sched- 
ule the use of rooms rather than have individual depart- 
ments schedule their own. 

National Studies of Classroom Utilization 

There is increasing interest in room utilization on the 
part of many colleges. Some of them have undertaken 
their own studies and others have had this done by out- 
side agencies. A committee of the American Association 
of Collegiate Registrars and Admissions Officers pub- 
lished a book on this subject in 1957.° In this book they 
have indicated a method of measuring room utilization 
as well as the use of the seats within a room. They have 
also published tables showing results of these measures 
in a number of reporting institutions. These are some of 
the shocking figures drawn from these tables: 

1. Of 90 institutions reporting, 60% indicated that their 
classrooms were used less than half of the total school 
hours per week. 

2. Of 88 institutions reporting, 80% indicated that their 
teaching laboratories were in use less then half of the 
total school hours per week; 40% reported that these 
labs were in use less than one-third of the time. During 
these relatively few hours of usage, in 90% of the cases 
less than 75% of the seats in the rooms were occupied. 

Drexel Use Factor Extremely High 

In contrast with these figures, Drexel was found to 
have an extremely efficient operation so far as classroom 
usage is concerned. Using the accepted method of meas- 



u Manual for Studies of Space Utilization in Colleges and Univer- 
sities, by John Dale Russell and Janies I. Doi. Published by 
American Association of Collegiate Registrars and Admissions 
Officers, Ohio University, Athens, Ohio. 
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Studies showed that the Red Lion Storage Warehouse adjacent to Drexel’s principal academic buildings could be adapted for 
educational purposes at a substantial saving of time and money. An artist’s view of the completed renovation is Jiotvn at right. 

Architects are Supowitz and Demchick. 



uring, its classrooms were found to be in use about 75% 
of the time. Even this does not adequately represent the 
intensity of usage at Drexel. Because it is so largely a 
commuting college, it is difficult to schedule classes at 
8:00 A.M. or on Saturday mornings because of the in- 
adequacy of public transportation facilities at those times. 
Furthermore, the required drill given to most of the 
R.O.T.C. students on Thursday afternoon eliminates the 
possible use of two periods, and the common extracur- 
ricular activity period on Tuesday afternoon eliminates 
the possible use of two more periods. With these allow- 
ances, it may reasonably be concluded that Drexel is 
using its classrooms about 81% of the possible daylight 
hours. On top of this can be added the extra evening use 
of these rooms by the day college Graduate Divisions and 
the Evening College (which is difficult to measure with 
a percentage) and the fact that the Institute operates 12 
months of the year. 7 

Effect of Compact Operation on Costs 

From these facts it is a finding of this study that a 
significant factor in the ability of Drexel Institute of 
Technology to provide a good education at relatively 
low cost lies in the compactness of the teaching facilities 
which have produced a high utilization of space. The 



1 The total usable daylight hours at Drexel are 9, 10, 11, 12, 1:30, 
2:30, 3:30 and 4:30 on Mon., Wed. and Fri. — 9, 10, 11, 12, 1:30 
and 2:30 on Tues. and Thurs. or a total of 36. Scheduled use of 
31 out of 36 hours equals 81%. 



additional teaching space needed to meet an increase of 
85% in enrollment by 1970 would have to be planned 
in such a way as to maintain this 'compactness if present 
economies of operation are to be continued. 

Ability to develop or maintain a compact operation 
may be frustrated in urban settings, by two factors some- 
times beyond the control of the educational institution: 

1. local zoning laws or other regulations which do not 
permit the development of a completely rational plant; 
and 

2. the flow of traffic on streets separating the various 
buildings of the campus. Observations regarding the 
situation in this regard at Drexel are given on page 16 
in Section III of this report. 

USE OF MULTIPLE-STORY BUILDINGS FOR 
EDUCATIONAL PURPOSES 

Question 3: In face of high land costs, can mul- 
tiple-story buildings he recommended for educa- 
tional purposes? 

Visits to other universities using multiple-story build- 
ings were made and discussions were held with the ele- 
vator companies. It was concluded that there are no 
practical operating difficulties with educational buildings 
up to 12 floors high. Various expedients can be used to 
expedite traffic, such as keeping the classrooms on the 
lower 3 or 4 floors, having elevators stop at every other 
floor, etc. The answer to the question of advisability of 
multiple-story buildings up to 12 floors is, therefore, 
largely economic. 
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Illustratively, an average educational building of 40,- 
000 square feet, with basement and 3 floors and with a 
ground area of 10,000 square feet, would require one 
elevator. Two such buildings would require two elevators. 
If the same area were provided by a 7-story-and-base- 
ment building, three elevators would probably be needed. 
The cost of the additional elevator would be $45,000 or 
$4.50 per square foot of ground area. To offset this par- 
tially, the cost of entrances, lobbies, walkways and land- 
scaping would be about half for the high building of 
what it would be for two low buildings. 

Under the circumstances, it would seem that any time 
the cost of land approaches $4.50 per square foot an 
analysis should be made of any particular project and 
its size, use, and the land availability to determine 
whether it should be higher than the customary 3-story • 
and-basement. 

Massachusetts Institute of Technology is now con- 
templating a laboratory building up to 20 stories in 
height. Harvard and Cornell are both planning dormi- 
tories above the former 4-story level. Columbia and New 
York University are both successfully using high-rise 
buildings. 

ECONOMICS OF BUILDING LOW UNITS WHICH CAN 
LATER BE EXPANDED VERTICALLY 

Question 4: if capital funds for physical expan- 
sion can he accumulated only gradually , what are 
the economics of constructing low building units 
which can later he expanded vertically ? 

To help answer this question, a typical educational 
building was selected which was fifty feet wide with 



columns not placed in the center of the fifty feet, allow- 
ing for offices on one side of the building with a corridor 
and classrooms or laboratories on the opposite side. The 
live load was assumed as 60 Ibs./square feet. 

The structural engineering firm of Seelye, Stevenson, y 

Value and Knecht of New York City was employed to 
actually design the foundations, the column, the floor 
slabs and roof slabs for a typical 20 by 50 foot bay of 
such a building. Foundations were designed for average 
soil conditions and also for poor soil conditions which 
would necessitate using piles. The building was first de- 
signed as a 3-story-and-basement building with no provi- 
sion for vertical expansion. It was then designed with 
provision to expand it to 8 floors and also 12 floors. 

It is obvious that the only significant variation in the 
design of these buildings would be in the size of the 
columns and footings. The floor and roof slabs would 
be the same whether or not the building was designed for 
vertical expansion. 

The structural designs were turned over to Professional 
Estimators, Inc. of Princeton, N. J., who established 
actual costs for the columns and footings under the 
various schemes considered. These costs were divided by 
the number of square feet supported by these columns. 

The results are shown in Table I below. 

Conclusion 

The additional cost per squarejfoj?t-of gross building 
area to make a 3-s^ry-and-basement building expandable 
to 8 stories is $.84/ per square foot of gross building area. 

If a typical college bulls lanj' can be assumed to cost $20 

per square foot, this increase would represent about 4% ^ 

of the original cost and would appear to be sufficiently 



TABLE 1 

THE COST OF COLUMNS AND COLUMN FOOTINGS FOR 
A THREE-STORY AND BASEMENT REINFORCED CONCRETE BUILDING 
(Costs are per square feet of Gross Building Area) 


No provision for Expansion 
Expandable to 8 stories 
Premium for expansion to 8 stories 
Expandable to 12 stories 
Premium for expansion to 12 stories 


Average Foundation 

$ .57 
$1.41 
$ .84 
$1.92 
$1.35 


Pile Foundation 
$1.05 
$2.26 
$1.21 
$3.00 
$1.95 
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small to warrant careful consideration wherever land is 
costly or in short supply. The premium of $1.35 per 
square foot to make the smaller building expandable to 
12 stories is still only an increase of 6.7% and might 
warrant serious consideration. 

The premium of $1.95 per square foot to make the 
smaller building expandable to 12 floors on pile founda- 
tions is 9.0% and in most cases might eliminate this 
consideration. 

Modern buildings often carry a great deal of mechan- 
ical equipment on the roof, such as fans and air-condi- 
tioning equipment. In expanding a building vertically, it 
is not necessary to move all this equipment to a new roof. 
This mechanical floor can be the top of the original build- 
ing and a- middle floor of the ultimate building. Thus, 
only the elevator machines would have to be moved to 
a higher floor in an ultimate vertical expansion. 

POSSIBLE CONVERSION OF NEARBY COMMERCIAL OR 
INDUSTRIAL BUILDINGS FOR EDUCATIONAL USE 

Question 5: If adjacent land is already occupied 
by commercial and industrial buildings, and if 
there is an urgent need to provide additional edu- 
cational space at the earliest possible date, what 
are the considerations that enter into purchasing 
and converting such buildings? 

Consideration of time, money, esthetics — and even 
practical politics — can enter into any conversion of 
nearby commercial and industrial buildings for educa- 
tional purposes. Obviously, there can be no universal rule 
which applies to all situations. However, the general 
approach to the particular situation on the Drexel campus 
may suggest a procedure useful in other settings. 

Drexel is located in an area certified for redevelopment 
and will eventually receive special assistance through the 
established urban renewal channels. However, pressure 
on present facilities and anticipated further increases in 
enrollments have made imperative an immediate expan- 
sion of educational facilities. Immediate pressure stems 
from the fact that a large class of freshmen was admitted 
in the fall of 1959 in expectation that space to accom- 
modate these students as juniors in 1962 could be built 
or rented. 

Little open land of a completely satisfactory character 
could be located in the immediate neighborhood or at 
reasonable terms. A minimum of 18 to 24 months’ delay 
was involved in any attempt to obtain land through rede- 
velopment channels, with or without benefit of write-down 
assistance. 



Immediately behind the main buildings of the Institute 
there was a 7-story warehouse building which had been 
on the market and which, in the normal course of events, 
might have been included in a Drexel contract with the 
Redevelopment Authority and torn down. The cleared 
land would then have been made available to Drexel. 

The procedure used in an analysis of the Red Lion 
Storage Building to determine the advisability of adapt- 
ing it for educational purposes involved the following 
steps : 

1. The warehouse building was examined carefully to 
determine its condition with particular attention to its 
structural condition since it was assumed that most of 
the mechanical parts would have to be replaced. 

2. A preliminary plan was drawn to show how the build- 
ing might be used and how it might be treated archi- 
tecturally. 

3. A careful estimate of reconversion cost was prepared 
by taking off quantities by each building trade. 

4. A cost estimate for a new building of comparable size 
was determined. 

5. A table was prepared showing the total cost of the 
conversion job at varying purchase prices for the old 
property, and a similar table showing the total cost of 
the new building at varying purchase prices for land 
for the new building. As soon as the purchase price of 
the old property and the cost of the new land was known, 
the two projects could be directly compared. 

So that Drexel might act promptly, a separate, detailed 
report on the conversion potential of the Red Lion Stor- 
age Building was prepared for Drexel by the Educational 
Facilities Laboratories consultant in advance of the com- 
pletion of the total survey project. 8 

In summary, it was found that the 50' width and the 
220' length made the Red Lion Building ideal for con- . 
version to academic use. Its location on Market Street 
provided an impressive entrance to the Drexel campus 
from that direction. 

A bridge could be constructed to link it with the Main 
Buildings. With or without a bridge, it would clearly 
permit Drexel to continue an intensive utilization of 
space through central scheduling for there is no sig- 
nificant flow of traffic on Ludlow Street which separates 
the Red Lion Building from the Main Building. 



8 “Conversion of the Red Lion Storage Warehouse to Educational 
Uses,” a Report to Drexel Institute of Technology, Philadelphia, 
Pa., prepared by Frederic C. Wood, Consulting Engineer, Cat 
Rock Road, Cos Cob, Conn., September 9, 1959. 
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One of the most persuasive conclusions of the study 
was that the renovation would save at least a year in 
time and at least $400,000 in total cost. Furthermore , 
construction could be so phased that, once the exterior 
of the building was completed, the separate floors could 
be put into use in sequence while work on the balance 
of the interior was in progress. 

PHASING OF FINANCING AND CONSTRUCTION WITH 
REGARD FOR INFLATION 

Question 6: To what extent should progressively 
rising building costs and general prices be taken 
into account in phasing the financing and con- 
struction of a physical plant adequate to meet 
future need ? 

The Turner Construction Company’s Building Cost 
Index indicates that a cost in 1939 of 100 would in 1959 
be 323 or an increase of over 3 times. It is interesting 
to note that the Consumers Price Index (U.S. Department 
of Labor) in 1939 was 59.4 and in 1959 was 124.6 — 
an increase of about two times. Obviously the cost of 
buildings has risen much faster than the cost of consumer 
goods. 

If an educational institution needed a $1,000,000 
building in 1939, it could have borrowed the money and 
paid it back over a 20 year period with 22% interest 
on the unamortized balance and it would have had a 




During the four years required to raise funds for the erection of the 
new Drexel Library Center, the construction cost index rose from 
100 to 108. The Library Center, built in 1959 at a cost of $ 1,514,000 , 
exclusive of land, has already made possible a 100 % increase in en- 
rollments in the Graduate School of Library Science. 



total expenditure of $3,200,000. This is the same as the 
cost of the building new in 1959. In the meantime the 
building would have been in use for 20 years. 

Looking at it another way, if the $1,000,000 had been 
borrowed at 6% interest and amortized in 20 years, the 
cost, including the interest, by 1959 would have been 
approximately $1,600,000 as against a cost of $3,200,000 
if the building were built in 1959. 

The rise in construction costs during this 20 year 
period is unusual — it covers 2 wars. There is no reason 
to expect a repetition of this tendency in the next 20 
years. ' 

On the other hand such startling figures justify these 
observations : 

1. The financing of college buildings through loans, 
where obtainable, is just as sound as the financing of 
commercial or industrial buildings by this method, par- 
ticularly if the building is income producing — e.g., a 
dormitory. 

2. If colleges operated on a true profit and loss basis and 
set tuition to recover all operating costs, including the 
cost of interest and amortization on buildings, there 
would be the equivalent of income on all the buildings. 
Deficits would then be more truly reflected and they 
would be subsidized through endowment income, annual 
gifts or state support but would not be buried. 

3. If new buildings were constructed on borrowed funds 
rather than outright governmental subsidy, there would 
be greater urge to exercise economy. 

4. Colleges might change the focus of their fund raising 
from large sums for capital purposes to annual giving 
and the build-up of endowment income. 

THE PARKING PROBLEM 

Question 7: What is the most satisfactory and 
economical way of resolving the parking problem 
of urban educational institutions? 

Because of the different circumstances which prevail 
on various urban campuses, no single answer to the 
student parking problem can have universal application. 
In a situation such as that at Drexel where 80% of the 
day students and close to 100% of the evening graduate 
and undergraduate students commute — some from dis- 
tances up to 50 miles — reasonable allowance for faculty 
and student parking must be made. 

Previous studies of the parking needs of Drexel had 
been made both by Cooper, Alvare, and Harkins, in con- 
junction with the general campus development plan 





submitted to the City Planning Commission in 1957, and 

by Baader, Young, and Schultz, Architects, in September* 

1958. 

The former, a projection to 1970, showed space for 
only 770 cars. The latter indicated a probably need for 
1037 parking spaces by 1970. Since 700 parking stickers 
are currently issued for daytime use, a projected need 
for as many as 1200 parking spaces by 1970 is now 
probably more realistic than the projection made in 
1958. 

The situation confronting Drexel was probably typical 
of most urban institutions in these respects: 

1. Open space owned by the Institute was, in most in- 
stances, scheduled for future campus building sites. 

2. Additional land for parking could be obtained only 
by purchasing and razing buildings now used for com- 
mercial, industrial or residential purposes. Such land was 
costly — in some cases more than $10 per square foot. 
Each campus improvement helped to raise further the 
price of adjacent land. 



3. There were such competing demands for parking space 
by non-Drexel students in the area — and by students 
from the nearby University of Pennsylvania — that it 
was necessary to provide supervision for Drexel parking 
lots from 7:00 A.M. until 10:00 P.M. 

A review of the comparative costs of constructing and 
maintaining multiple-story open-air parking garages and 
the cost of purchasing and maintaining the land led to 
this conclusion: When the cost of land approaches $5 
per square foot, a multiple-story, open-air parking garage 
with ramps for access to the floors should be considered. 
At this point the cost per square foot of a garage and 
the cost of land, plus surfacing, is about equal. With the 
garage, the cost of control (keeping out those not 
wanted) and the cost of maintenance and snow removal 
will be lower. 

Surveys revealed that other urban institutions are 
moving toward parking garages. Massachusetts Institute 
of Technology is about to construct a 400 car facility of 
this type. 



Aerial photo of the general area in which Drexel Institute of Technology is situated. The outline below defines the campus 
area set forth in the 1957 Cooper, Alvare and Harkins study. On the following pages is an illustration of Mr. Woods recom- 
mended modifications of this plan (see pages 14-17 ) as visualized by Nolen and Swinburne, architects. 
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PART III 

Action Recommendations for Drexel Institute of Technology 



In light of findings and conclusions with respect to 
the seven basic questions raised during the case study of 
Drexel Institute of Technology, the following recommen- 
dations are made relative to the further expansion of the 
Institute: 

RECOMMENDATION 1 — FUTURE SPACE 
REQUIREMENTS 

In the interest of insuring the maximum educational 
return for a minimum capital investment, it is suggested 
that the expanded facilities needed by 1970 for under- 
graduate instruction be specifically designed to provide 
a total of 108,500 square feet of space which should 
include : 38 Classrooms ; 9 Laboratories ; 2 Large Lecture 
Rooms, each to seat 200 persons ; 2 Small Lecture Rooms, 
each to seat 100 persons; and 118 Faculty Offices. 

In addition 39,770 square feet of space must be pro- 
vided to replace the temporary facilities now in use 
which will ultimately be demolished. The total space needs 
will be 148,270 square feet. 

The calculations herein apply solely to the development 
of facilities for full-time undergraduate instruction and 
do not make allowances for other educational services 
which are outlined on page 16 below. Under the pattern 
of intensive utilization at Drexel, and in light of forecast 
demands for evening part-time undergraduate instruction 
and evening graduate instruction, it is reasonably certain 
that these same facilities will be used to their maximum 
by the Evening College and the evening graduate divi- 
sions of the day colleges. 

It is recommended that, in the interest of preserving 
the present intensive, efficient, and economical use of 
physical plant, the Institute continue its present policy of 
central scheduling of space which is used in common by 
the several colleges of the Institute. 

RECOMMENDATION 2 — ARRANGEMENT OF SPACE 
TO MAINTAIN HIGH UTILIZATION 

It is recommended further — and in greater detail be- 
low — that facilities for undergraduate instruction be so 
concentrated that a minimum of down-time is involved 
in the movement of students between classes. 

The minimum length of class periods is defined by 
collegiate accrediting agencies. If classroom and labora- 



tories are too widely separated, the time required for 
moving students from one location to another may in- 
volve the complete loss of a classroom hour. Each such 
class-hour loss represents an increase in the daily cost of 
operating the rooms involved. 

Proximity of facilities may be maintained horizontally 
providing building sites can be located adjacent the exist- 
ing plant and providing there are no major obstructions 
to the easy flow of student traffic. There is at present a 
comparatively easy and unobstructed flow of student 
traffic both within the four main buildings between 31st 
and 32nd Streets on Chestnut Street, and between these 
buildings and the Basic Science Center and the Library 

Center situated west of 32nd Street. Experience has 
already shown that the necessity of crossing Market 

Street, which is a major traffic artery and walking to the 
Lancaster Avenue Annex increases room-hour costs at 
both ends of the line. In order to give students more time 
to make the trip, the class hour was shortened from 55 
to 52 minutes several years ago. A major flow of traffic 
on 32nd Street would, without question, pose serious 
problems for the Institute in terms of optimum schedul- 
ing of facilities and in terms of physical risks for stu- 
dents required to cross from one section of the instruc- 
tional campus to the other several times per day. 

It is important that the trustees and administrative 
officers of the Institute be alert to the economic and 
safety implications of any future development of 32nd 
Street as a heavily traveled, through-traffic artery. Recom- 
mendations made herein regarding the effective and 
economic development of undergraduate instructional 
facilities are predicated on the assumption that 32nd 
Street will remain a purely local traffic artery. Ideally, it 
should be closed completely and integrated into the 
Drexel campus. 

In 1958, the Institute, and the University of Pennsyl- 
vania, authorized the firm of Simpson & Curtin, Trans- 
portation Engineers, to undertake a study of traffic in 
the “University City” area. It may be desirable for the 
Institute to keep this sort of study current in order to be 
in a position to make construction decisions which take 
proper account of traffic realities. 
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RECOMMENDATION 3 — MULTIPLE-STORY BUILDINGS 
FOR EDUCATIONAL PURPOSES 

In light of the findings with respect to the advantages 
of multiple story buildings for educational purposes, with 
due consideration for the high cost of additional land in 
the campus area and with regard for the advantages 
resulting from compactness, it is recommended that 
Drexel seriously consider multiple story buildings higher 
than the conventional 3-story structures as a possible 
solution for its growing need for additional facilities for 
undergraduate study. 



RECOMMENDATION 4 — ECONOMICS OF BUILDING 
EXPANDABLE LOW UNITS 

Because of the low cost of providing foundations and 
columns within a three story and basement building 
(about $.84 per square foot of the original building) to 
support a later vertical expansion, it is recommended that 
future Drexel buildings be designed to permit an eventual 
upward growth if such is desired. 



RECOMMENDATION 5 — RENOVATION OF 
RED LION BUILDING 

As previously indicated, to help Drexel act promptly, 
a separate detailed report on the conversion potential of 
a specific nearby commercial structure — the Red Lion 
Storage Building — was prepared for Drexel by Mr. 
Frederic C. Wood in advance of the completion of his 
overall findings and recommendations. 

In a report dated September 9, 1959, it was recom- 
mended that Drexel purchase the aforementioned building 
and renovate it for educational purposes. The building 
was purchased on December 15, 1959 at a cost of 
$248,397.00. 



RECOMMENDATION 6 — PHASING OF FINANCING 
AND CONSTRUCTION WITH REGARD FOR INFLATION 

It is appreciated that capital for DrexeFs expansion 
may be accumulated only slowly and that prudent ex- 
pansion policy may dictate that all future buildings be 
first constructed as low-rise structures and then expanded 
later as the need arises and as capital funds are in hand. 

While no projections of enrollments can be certified as 
infallible, the fact remains that statistics of future educa- 
tional demands are based on demographic data which 
are actual, not hypothetical. 0 The children who will even- 
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tually make application at Drexel have already been born. 
They are now moving through the grammar and high 
schools and will graduate at specified dates in numbers 
which can now be projected with a high degree of 
accuracy. Everything points to the probability that high 
school graduates of the foreseeable future will be increas- 
ingly aware of the importance and challenge of careers 
ill science, technology, and management fields. 

In light of these facts it is suggested that the admin- 
istrative officers and trustees weigh carefully the projec- 
tions of prices of real estate, building costs and general 
prices and consider the comparative savings which may 
be had by borrowing sufficient funds now to construct a 
physical plant capable of handling the 1970 student load. 
Preliminary calculations indicate the possibility of a net 
saving in capital investment if immediate action is taken. 

More than a saving of money is involved. The experi- 
ences of other institutions suggest that an early, major 
move along a broad front by the Institute may have the 
salutary effect of encouraging and expediting other com- 
munity improvements which will insure the safety and 
well being of students, help restore the balance of the 
student population by increasing the percentage of 
women undergraduates, and provide an even more whole- 
some campus atmosphere. 

RECOMMENDATION 7 — PARKING 

It is recommended that, in the interest of economy, 
Drexel explore the possibility of constructing a multiple- 
story, open-air parking garage to meet its parking needs. 
The problem of central open lots will become increasingly 
difficult as traffic in the area becomes more dense. Fur- 
thermore the experience of other institutions shows that 
good community relations are often placed in jeopardy 
when public authorities displace residents and businesses 
in order to clear lands for student parking. 

RECOMMENDATION 8 — FUTURE RE-APPRAISALS 

It is recommended that Drexel use the data accum- 
ulated in this study for an annual review and reappraisal 



"Data for the Greater Philadelphia area were compiled and in- 
terpreted by a special Committee on Higher Educational Oppor- 
tunities in Philo. in Report filed with the Mayor and City Council 
in January, 1958 . Findings of this study confirm the “market” 
facts established in the Aldcrson and Sessions study for Drexel 
Institute of Technology. 
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of the space problem. Factors to be looked at would be 
these: 

1. The trend of increased enrollment towards the as- 
sumed 85% increase by 1970. 

2. The trend of enrollment by department and the effect 
of any deviation from the basic assumptions of this study. 

3. Changes in the course requirements for degrees as 
they might affect these conclusions. 

4. Changes in teaching methods which might require 
rooms of larger or smaller size. 

5. The quantity of parking stickers requested. 

6. Changes in percentage of resident students (male & 
female) as it might affect dormitory needs. 

RECOMMENDED MODIFICATION OF OVERALL 
DEVELOPMENT PLANS 

Each of the seven recommendations above has a bear- 
ing on expansion plans already under consideration by 
the Institute — especially those based on the Cooper, 
Alvare and Harkins study of 1957. In the interest of 
achieving the most efficient plant for undergraduate in- 
structional purposes, it is recommended that considera- 
tion be given to modifying the presently proposed plan 
of campus development as shown in the map on page 3 
in the following respects: 

1. Building 7 on the attached diagram should be assumed 
to be the converted Red Lion Building. This will provide 
63,500 sq. ft. of the 148,270 sq. ft. of gross undergra- 
duate day college educational space required by 1970. It 
is assumed that this will be the first unit completed. 

2. Building 11 should be constructed next in sequence 
and should be placed as close as possible to 32nd Street 
for easy communication with the Main Building. It 
should be at least a three story and basement building 
and should be so constructed as to permit vertical expan- 
sion up to seven stories. It is estimated that such a build- 



ing, without fees or equipment, would cost slightly over 

Si, 000, 000. 

If this were built originally as a seven story and basement 
building, occupying about 10,000 feet of ground area and 
with a total gross area approximately 80,000 square feet, 
it would cost without fees and equipment about $2,000,- 
000 (at 1960 price level). 

3. Next in order of construction would be Building 10 
which should occupy about 10,000 square feet of ground 
space and which should also be as near as possible to 
32nd Street for ease of communication with the Main 
Building. Cost would be approximately as indicated 
under point 2 above. 

Buildings 7, 10, and 11 can be developed in a variety of 
ways. The alternatives shown in Table II are possible. 

The alternatives may be combined in various (See 
Table III) ways to yield different total square footages: 
Combinations I and II would yield less than the required 
148,270 square feet of space for undergraduate instruc- 
tional purposes and Combination III and IV would yield 
more than enough. 

UNCALCULATED EDUCATIONAL SPACE 
REQUIREMENTS 

Any “surplus” of space could, in all likelihood, be 
readily absorbed by demands derived from the expan- 
sion of educational services other than day-time under- 
graduate instruction. Throughout this study, no account 
has been taken of the following considerations which will 
increase the demand for educational service and which 
will require additional facilities: 

a. The introduction of full-time graduate programs at 
the Master’s level and the Doctoral level especially in 
fields of science and technology requiring laboratory re- 
search for the preparation of a dissertation. 

b. The rapidly growing program of sponsored research. 



TABLE II 

DEVELOPMENT OF ALTERNATIVES FOR NEW BUILDINGS 



Bldg. 

No. 


Alternative 


Manner of Development 


Sq. Footage 
Yielded 


7 


A 


7-story-and-basement 


63,500 


11 


B 


3-story-and-basement .... 


40,000 


11 


C 


7-story-and-basement 


80,000 


10 


D 


3-story-and-basement 


40,000 


10 


E 


7-story-and-basement 


80,000 
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TABLE III 

COMBINATIONS OF STRUCTURES TO YIELD 



DESIRED SQUARE 


FOOTAGE OF SPACE FOR 


DAYTIME UNDERGRADUATE 


INSTRUCTION 


Combination 

Number 


Combinations 

of 

Alternatives 


Total Square Footage 
of space for under- 
graduate instruction 


Square footage in column 3 
expressed as % of needed 
148,270 sq. ft. 


1 


A -f- B or 
A + D 


103,500 


70% 


II 


A + C or 
A + E or 

a + b + d 


143,500 


96% 


III 


A + C + D 
or 

A + B + E 


183,500 


123% 


IV 


A + C -f E 


223,500 


150% 



c. The further development of special educational and 
research services such as those now offered by the de- 
partments of Psychology and Education (testing, reme- 
dial reading and advisement) and the Computing Center. 

d. The establishment of an expanded program of nuclear 
engineering or the development of other instructional 
programs requiring specialized facilities. 

e. The provision of the on-campus amenities needed by 
a commuting faculty and student body (lounges, recrea- 
tion rooms, etc.) 

f. The provision of needed facilities for the ROTC pro- 
gram, physical education, and intercollegiate and intra- 
mural sports. 

g. The need for additional campus housing, especially 
for men students, and for certain housing facilities for 
the instructional staff. 

FURTHER DEVELOPMENT RECOMMENDATIONS 

4. It is recommended that space needs for the above 
listed educational services be defined as quickly and as 
precisely as possible so that requirements can be taken 
into account in the development of the area around 
Drexel. 

5. A next logical step would be the acquisition of the 
Market Street property between the Red Lion Building 
and 32nd Street for an ultimate structure, beyond 1970, 



which could begin as a three-story-and-basement building 
with built-in allowances for vertical expansion. 

6. Under the changes of plans for undergraduate educa- 
tional plant suggested above, sites 9 and 12 on the map 
on page 3 could be designated for uses other than 
undergraduate education. Consideration might be given 
to the possibility of using site 9 as a possible location 
for a Women’s Dormitory, reserving the Powelton Ave- 
nue area for Men’s Dormitories. Site No. 12 might be 
considered as a possible site for multiple-story parking 
garage. It is suggested that the property owned by Drexel 
east of the Pennsylvania R.R. high line also be used for 
a multiple story parking garage. 

7. It is suggested that the block bounded by Arch Street, 
Race Street, 33rd and 34th Street be made the indoor 
physical education center. This would make it possible 
to remedy a serious deficiency in Drexel’s present setup, 
— the absence of readily accessible playing fields. These 
fields could be located in the block bounded by Market, 
Arch, 33rd and 34th Streets. 

8. The present Women’s Dormitory might be converted to 
u Men’s Dormitory. The remaining area in block, Powel- 
ton to Race, would provide space for additional men’s 
dormitories, a dining facility and possibly an Inter- 
fraternity Center patterned after the one ut Brown Uni- 
versity. 
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INDEX TO EXHIBITS 



Exhibit 

Exhibit 

Exhibit 

Exhibit 

Exhibit 

Exhibit 

Exhibit 

Exhibit 

Exhibit 



A: Interpretive Memorandum to the deans of the several Drexel 

colleges outlining basic assumptions and procedures to govern 
calculation of space needed for the number of full-time under- 
graduate students projected for 1970. 

B: Master Form used for calculation of future space requirements. 

C: Detailed instructions for employment of Master Form in calcula- 

tion of future space requirements. 

D: Summary of Drexel's need for additional classrooms for instruc- 

tion of full-time undergraduate students. 

E: Form used to define extent to which existing laboratories and 

lecture rooms are used throughout the day for full-time under- 
graduate students (day starting at 8:00 A.M. and ending at 
5:30 P.M.). 

E-l: Form used to project additional laboratories and lecture rooms 

required. This form was employed only after the existing facili- 
ties specified in Form E were filled to capacity (See item 13 in 
Exhibit C). 

F: Memorandum to the deans of the several Drexel colleges re- 

questing estimates of future number of teaching personnel in 
order to provide basis for calculating office requirements for 
1970. 

G: Table summarizing response to questionnaire regarding future 

number of teachers (see Exhibit F) and providing estimate of 
number of additional faculty offices required by 1970. 

H: Summary of new space needed for full-time undergraduate 

educational use (e.g. exclusive of requirements for research, 
housing, parking, special projects, etc.). 
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EXHIBIT A 



^ July 27, 1959 

Memo to the Deans: 

Through a grant ma le by the Educational Facilities Laboratories, 
Inc., to Drexel, studies are being made this summer to explore 
ways of expanding our physical facilities to meet the growth in 
student enrollment of 85 per cent by 1970 as projected in the 
Alderson and Sessions report. We are seeking ways of expansion 
which will be logical, economical, and flexible and which will per- 
mit us to continue our high utilization of space, the economy of 
which is essential to our successful operation. 

Frequently, future space requirements are determined by a purely 
statistical method based upon the number of square feet per stu- 
dent needed for classrooms, laboratories, lecture rooms, and staff 
offices. This approach has weaknesses. It cannot adequately allow 
for the wide variation in space needs of widely varying courses, 
and hence too much or too little of one kind of space or another 
may be provided. It gives no concise consideration to the size of 
individual rooms for various uses other than by a consensus. It 
leaves no base or background for review of space needs as the 
nature of the courses of instruction may change or as the propor- 
tion of student enrollment in various courses may change. 

We hope to develop an approach and a result which will be some- 
what different and which will overcome some of these deficiencies 
of the square foot per student method. 

It seems logical to us to approach the problem through considera- 
tion of the specific courses of instruction we give and the types 
and sizes of space, and frequencies of use which these courses 
require. We are agreed that there is an ideal unit or increment of 
growth in any curriculum, based upon the most economic use of 
instructional time, and that the size of this increment may vary 
substantially between various schools or departments. Although we 
have no illusions that we can control enrollment to the most ideal 
sizes or blocks, it still remains the logical unit around which to 
plan space needs. In our expansion we will grow from tight vests 
(with which we are presently familiar) to rather loose and over- 
sized clothing, and then back to the tight vests again. 

After several meetings of the deans we have worked out the infor- 
mation which seems essential to determine the future space needs 
of Drexel. We must get this information from you. An outline of 
some of the basic assumptions and of the information wanted is 
attached. 

It would be most helpful if we could have this information, to be 
filled in by you on the accompanying spread sheets, (Exhibit B) 

by 

Determining the Future Space Requirements at Drexel 

(1) This determination will be made on the over-all estimate 
made by Alderson and Sessions that the total student enroll- 
ment should increase 85 per cent by 1970. 

(2) It will be assumed that the growth will be generally uniform 
in all colleges and courses except where known factors indi- 
cate otherwise, such as: 

a. The Graduate School 

b. Science programs leading to a B.S. degree 

c. Doctorate programs 

(3) It will be assumed that the growth of the physical plant will 
be fitted to the requirements for day instruction and that this 



will either be more than adequate for the evening college or 
the size of the evening college will be tailored to the space 
available. 

(4) It will be assumed that : 

a. There will be no Saturday morning classes. 

b. There will be no 8 A.M. classes. 

c. One 2-hour period in an afternoon will be used for student 
activities. 

d. One 2-hour period in an afternoon will be used for mili- 
tary training. 

(5) It will be assumed that no more space will be added to the 
library by 1970 and that the School of Library Science will 
only report the following information: 

a. The maximum student capacity of the new School of 
Library Science building. 

b. Number of additional teaching and clerical staff required 
to take care of that capacity. 

c. The maximum student population at Drexel which the 
library will accommodate. 

(6) Other deans will report as follows (again, in the appropriate 
columns of the spread sheets) : 

a. What unit or increment of growth in number of students 
is the most economic in each of the areas of instruction 
such as Civil Engineering, Electrical Engineering, Home 
Economics, Business Administration, Physics majors, etc. 
The size of these units will vary depending on the nature 
of the courses and the number of students needed to get 
the maximum use of the instructional time. Consideration 
must be given to each term of the course and the effects 
of attrition on the later terms. 

b. Number of students for each increment of growth; the 
number of sections required for each course of instruction 
for each term; the optimum and maximum number of stu- 
dents per section; the nature of the room required for 
instruction — recitation, lecture, laboratory, etc.; and 
whether this room is a “specialized room”— that is, a room 
specially equipped for that particular course — and can be 
used only for that course or may he used for other 
purposes. 

c. Where a course is given by another department, indicate 
the total number of students only. The number of students 
per section and number of sections will subsequently be 
determined by the other department. 

d. For each increment of growth, the dean will also report 
any increase in teaching, clerical, or administrative staff, 
by title, such as “1 professor, 2 assistant professors, 2 
instructors, 1 secretary, 1 clerk.” 

(7) After reports are assembled from each department or school, 
the number of students reported as requiring service courses 
from other departments will be abstracted, assembled, and 
reported to each of the servicing departments for their indica- 
tions of the number of sections and the optimum number and 
maximum number per section. 

(8) The Dean of Admissions will predict the growth of student 
enrollment in the various areas of instruction in conference 
with the dean or department head. 
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EXHIBIT H 

Summary of New Space Needed for Full-Time Undergraduate Educational Use* 





Present 


Present 


Average 


1970 


Added 


Added 




Number 


Area 


Area 


Required No. 


Number 


Area 


Classrooms 


76 


42,937 


565 


114 


38 


21,500 


Laboratories 


81 


83,476 


1,030 


90 


9 


9,000 


Drawing Rooms 


14 


14,414 


1,030 


16 


2 


2,000 


Faculty Offices 


136 


24,640 


181 


254 


118 


22,200 


Lecture Rooms including above. . . 


— 


— 


— 


— 


1 


4,000 


TOTAL 


— 


165,467 


— 


— 


— 


58,700 


Accessory Education Space 


25% 


40,700 


— 


25% 


25% 


14,600 


TOTAL 


— 


206,167 


— 


— 


— 


73,300 


Maintenance Space 


11% 


22,700 


— 


11% 


11% 


8,100 


TOTAL 


— 


228,867 


— 


— 


— 


81,400 


Circulation and Service 


33% 


75,500 


— 


33% 


33% 


27,100 


TOTAL 


— 


304,367 


— 


— 


— 


108,500 



New Space Required Gross 
Old Space Required Gross 
% Increment 



108,500 sq. ft. 
304,367 sq. ft. 
36% 



To this must be added replacement of space to be demolished or vacated: 

Lancaster Ave. Annex, Woodland Ave. Annex, Math. Bldg., A-Annex, B-Annex 

14 Classrooms at 565 sq. ft 7,900 

1 Laboratory 1,000 

37 Offices at 180 sq. ft 6,660 

6 Drawing Rooms at 1,000 sq. ft 6,000 

Total 21,560 

Accessory Education Space (25%) 5,390 

Total 26,950 

Maintenance Space (11%) 2,960 

Total 29,910 

Circulation and Service Area (33%) 9,860 

Total 39,770 39,770 

TOTAL NEW SPACE 148,270 

* See page 15 of text for list of other needs not covered by this calculation — 
e.g., research, housing, parking, special projects, etc. 
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